
 

5.9 Connecting 𝒇, 𝒇ᇱ, and 𝒇ᇱᇱ   
Calculus 

1.   A particle’s position along the 𝑥-axis is measured by 𝑥ሺ𝑡ሻ ൌ
ଵ

ଷ
𝑡ଷ െ 3𝑡ଶ ൅ 8𝑡 ൅ 1 where 𝑡 ൐ 0.  Find the 

intervals where the particle is speeding up.  Find intervals where the particle is slowing down. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2.   A particle’s position along the 𝑦-axis is measured by 𝑦ሺ𝑡ሻ ൌ 𝑡 െ 3ሺ𝑡 െ 4ሻ
భ
య  where 𝑡 ൐ 0.  Find the intervals 

where the particle is speeding up.  Find intervals where the particle is slowing down. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Practice 



For each table, selected values of 𝒙 and 𝒇ሺ𝒙ሻ are given.  Assume that 𝒇ᇱሺ𝒙ሻ and 𝒇ᇱᇱሺ𝒙ሻ do not change signs.  
Answer the questions for each table. 
3. 

𝑥 𝑓ሺ𝑥ሻ 
4 െ5 
5 െ8 
6 െ12 
7 െ17 

 
a. Is 𝑓ሺ𝑥ሻ increasing or 

decreasing? 
 
 
 

b. Is 𝑓ሺ𝑥ሻ concave up or 
concave down? 

 
 
 
 

4. 
𝑥 𝑓ሺ𝑥ሻ 
െ3 െ2 
െ2 3 
െ1 7 
0 10 

 
a. Is 𝑓ሺ𝑥ሻ increasing or 

decreasing? 
 
 
 

b. Is 𝑓ሺ𝑥ሻ concave up or 
concave down? 

 

5. 
𝑥 𝑓ሺ𝑥ሻ 
2 3 
3 0 
4 െ2 
5 െ3 

 
a. Is 𝑓ሺ𝑥ሻ increasing or 

decreasing? 
 
 
 

b. Is 𝑓ሺ𝑥ሻ concave up or 
concave down? 

 

6.   Given the function 𝑔ሺ𝑥ሻ ൌ െ𝑥ସ ൅ 2𝑥ଶ െ 1, find the interval(s) when 𝑔 is concave up and increasing at the 
same time.    

 
 
 
 
 
 
 
 
 
 
 

answer: ቀ0, √
ଷ

ଷ
ቁ 

 
 
 
7.   Given the function ℎሺ𝑥ሻ ൌ 𝑥ଷ െ 2𝑥ଶ ൅ 𝑥, find the interval(s) when ℎ is concave up and decreasing at the 

same time.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
 

8.   Calculator active problem.  Let ℎ be the function given by ℎሺ𝑡ሻ ൌ 70 െ 15 cos ቀ
గ௧

ଷ
ቁ ൅ 5 sin ቀ

గ௧

ସ
ቁ for            

0 ൑ 𝑡 ൑ 5.  At what value of 𝑡 is ℎ increasing most rapidly? 
 
 
 
 
 

(A)    0.266 (B)    1.343 (C)    2.851 (D)    4.439 (E)    5.000 
 
 
9. 

𝑥 െ5 െ4 െ2 0 3 

𝑓ᇱሺ𝑥ሻ െ8 െ10 െ7 െ4 െ6 

 
Calculator active problem.  Let 𝑓 be a polynomial function with values of 𝑓ᇱሺ𝑥ሻ at selected values of 𝑥 given 
in the table above.  Which of the following must be true for െ5 ൏ 𝑥 ൏ 3? 

 
 
 

(A)     The graph of 𝑓 has at least two points of inflection. 
 
(B)     The graph of 𝑓 is concave down. 
 
(C)     𝑓 is decreasing. 
 
(D)     𝑓 has at least two relative extrema. 
 
(E)     𝑓 has no critical points. 

 
 
 
 
10.  In the 𝑥𝑦-plane, the graph of the twice-differentiable function 𝑦 ൌ 𝑓ሺ𝑥ሻ is concave down on the open interval 

ሺ1, 3ሻ and is tangent to the line 𝑦 ൌ 4𝑥 ൅ 3 at 𝑥 ൌ 2.  Which of the following statements must be true about 
the derivative of 𝑓? 

 
 
 

(A)   𝑓ᇱሺ𝑥ሻ is constant on the interval ሺ2, 2.1ሻ. 
 
(B)   𝑓ᇱሺ𝑥ሻ ൐ 0 on the interval ሺ2, 2.1ሻ. 
 
(C)   𝑓ᇱሺ𝑥ሻ ൏ 0 on the interval ሺ2, 2.1ሻ. 
 
(D)   𝑓ᇱሺ𝑥ሻ ൒ 4 on the interval ሺ2, 2.1ሻ. 
 
(E)   𝑓ᇱሺ𝑥ሻ ൑ 4 on the interval ሺ2, 2.1ሻ. 
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